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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability of a 
semiconductor laser by increasing the generating current 
value of kinks caused by stresses received from a 
pedestal or sub-mount at solder fixing of a 
semiconductor laser chip to a pedestal. 
SOLUTION: When a width W and a thickness H of a 
semiconductor laser chip, a thickness Hs of a sub- 
mount, and a total thickness h of the chip and sub- 
mount are respectively set at 700 jim and 120 p.m, 140 \i 
m, and 260 |im at mounting of the chip on the pedestal 
made of an iron-based (or copper-based) material, the 
light-emitting region of the chip can be prevented from 
receiving stresses from the pedestal and sub-mount and 
the occurrence of kinks, caused by residual stresses can 
be eliminated to a high drive current value. In addition, 
when the relation between the values of the residual 
stresses and the generating currents of the kinks is 
found, the conditions for the thickness h that can 
suppress the occurrence of kinks can be set within a 
required operating current range. 
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[0 0 16] £tt£J;9, ft*^***!/--*^^^* 
£?&mefeJ3t:ft&f&tiim'?frZ>G OMP aRT^ft 

iCft^o 

[0017] -»*Jg 2 ^ijJKcktttf, §8*55 l 

t\mmwmz&^x. aa**©»«is*«[t lt 3 

OMP aEATtftSct-SHf S^tT% $b(:li^?IiS 



ffl2 0 0 1 - 1 6 8 4 4 5 
[0 0 18] «*a3©*WK±ntf, ^WffU^-if^ 

££±3k:ft£ 0 

[0 0 19] »*^4<D»0J^ckn^ 11**8 3 CDf^ 

OMP a^T^ft^*ptvT^^^T% 3&t;ii«^m8it 
«it?*>^JB***>e-r« - iWf^ip fcft£- 0 
ft:fe, Hifitf6o#fti:*#atrst, IStt^^^LT 

[0 0 2 0] m$V%S<DRW\z<ktx\i* i$mz<&m\Z/u 

JE b 5 1 5S t c $s f 3 t * <D m % L < 14 ^ 0 ifi f£ co IS 
ift^>J:3fc^f -5<7)T, ^frU-lf^v/^fcajai 

t^T#^J:5tvft^o 

[0 0 2 1 ]&^ *fflll^Tli *C0«k5ft&f* 

xoumm^ii(omm\z\t^^^t\,xitomj/\\ 

[0022] %mm§(D3£ty\zi:n\t. &m\z&m\*/u 
tz\zx o wt*m» v-tt v -fttmxtzffimz 

mt^tzt^\zim t^ii-ifi 3 1 a * & ieib fc e^s. t ^ 

* « ^ HE« ^ 6 3I a fc fi-f S t * <D« t>. U < ©|| 
LT^C0ilii§Tfe^± 6 0 /imcoiiBBl^chftS 

koiztzfetzox, ztuzxD, m%nmzR&mi 

mjltffik±-eh 6 OMP a (6X10 7 Pa) ^T^fflJ 



(8) 
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# I/-- !f SB*ft «f * - fctfT* * «k 5 (efts, 

[0023] m#i%7 <D%w\z£n\i* ttmz&m\*/u 

* a warn** e> siafccra t l < u^-om 

LT^CDffi£T*5± 4 0 Mm<DlEHrt£&S 
lS***S*Tt)3 OMPa (3Xl0 7 Pa) *T?fc}flI 

[0 0 2 4] W**8©58Wte<tntf. £*C$JilBX 
*5 WifiEtt** S 5131 left's <h i*<Z)ffi & L < ti-^coffi 

So 

[0 0 2 5] ffj&g 9 ©fgBJjC Jtfltf, 1 0>flf*£ 

©fe©T. ^mWly-^^-yy'iG a A s IJffli: J; D 

4 KTfcttfcbTWBfcfr **fcT«fc -5 fcLfcOT, ffi 
ffi^SG a As ©¥&#l/-1f^7©*g^i£WCttb 
-C-£-©4#© lfiUhOjf £^f£H £&aj§M*fcT 5 C t 

x\ mmmfr **** 

aKTKT* c:nicJ;-?T. £j£<hbT$; 

£#Tf\ J&#>^BTfS£T3*>:J>£ffilf|j'Jb 

So 

[0026] mxmi o<D%wiz£tite, $mm6m-> 

b8©$J5fc©fc©(;::fe^T. Wftlz-ff^^Ga 
A s ^tt^fciOJIMU ^*0t*W : K3«fclp^b 
T ^ -5 0 T . t -5 G a A s © ¥ Mit U - If -J 7°M 
iR3fitttt«>€»**#ft3ft»S»S^'6aa £ ft * Wi Hiil 1" * ?: 

m& m & mm® iz r trr c<t&< mt? $ -tt-s c <t #t- 



[0 027] iomm(DXo\z. tmm 

fJ-V-f* I nP^#fcfcJ:0»Jj£bfc«£fctt, It© 

[0 0 2 8] W^ra 1 2 ©5£9Ifc 1 ©$ 

ftfI£bT6 0MP a£tTttt-5J:p»C#iB#U-" ^ 
y 7"©itffiWt^iffl±IfiI^ 6 b— tf ? y 
yffl±Bfi!iT©^Sh (#®#:l/-^1f^->y©JI$ 
^J-}iHiit7*x"j7> h©f$t«H s t©?P©^?£h = 
H + Hs) £©it©l£W/hS:IS:3£bTl>&©T. 3£7fc 

[0 0 2 9] M$m 1 3 «fc*lfcf* 1 2 © 

^^tIB|.fil©flifiEfc*^T, SSK^WS^^ftl 
T30MP a£TF tfrZ>£olZ?2>Z. £T\ 2 *>izM> 

nmm&x*>t>^*MM^zz\titT<%%£.v\zti 

&&+ttlZffi% r T'%Zb<Dt-?2>Z.trfX'%2>. 
[0 0 3 0] m&Ml 4©f8BJ(c<tntf, BS5RJM3©fil 

^*i> fF^J©^«T*5 6 OMP a^Tt^-S^^lC. 
^Ji©±ffifiBA^*»#:p— tf^y/WJ-ffi^SST 

ffih £ ±jfi©*flfic»jiJ4 «fc o tcis^-r^ C tT» W4 

^y^COe^fftWjj*? 0 0/t 

m©j»-&»c +>^**ig^-rsmatffl*4 07M7g 
&o%MX7>>m6ftz£mz%mmMmz&ftz ! E'4fc 

[003 1 ] gum 1 5©%0flt±ntf, is^je^i 4© 
% m t m m © m j* » c * n x . n a f & ^ © w * *s * n t b 

m ife ft * T * > 56 4 £ Ml ifiiJ 1" & £ <h T # -5 «t o I z fx 

bT V- v >*'^,aA/T?K3£-r 3 CtT', HKS©^ffl^ 
ft & + ft I -C #i Si T ? S b © £ T -5 d t if T t S „ 
[0 0 3 2 ] MjRJJH 6©5£liJJ{CJ;n«\ •& IS? {Cit 7* T 



31 * 6 J£fg fc K"f * £ f * $ ^ HffiB 6 § 1 51 fc e t 5 $ 

[0 0 3 3] tS*3gl 7^§8fc«tntf;. &J^fI*!/V 

fig«JCR^ag«s**«a^:T*t)6 OMP a (6x1 0 7 
Pa) iTC«lft!-r*e:t3»-e*S«J:3kia:D, ^Jx. 

T*fe30MPa (3x 1 0 7 P a) iTtSBftTfr* £ <£ 
[0 0 3 5] B*S1 9<D%WK£ft&* i$mzv7^ 

v>b*ifrL tc$mr£m\$/vt£\zj: o 

V ~J <D m £ ^triH t It V £ > h CD]? S "J* ffiH s £ CD |P 

of h *nt«fl:'a-ftfct*iwjWE3S«it?* 
rnmzjk $mt> tfl a a^ntftajk-j 



2001-168445 
[0 0 3 6] »*S2 0<DSSM^J:n«. »*ai2ft 

[0037] c<&*^ ■y-yv^>h<o*$^j-ffi*w^ ' 

t V- if ^ ? ^(SmVSfRftAf/h S 1^7^ ^ > 

zmfiz< <teD. ¥m&u^i?3'y7*izttm~?z>ff>i} 
k: ttjSart?*** a t A/ < & * tt » <t & s. 

[0 0 3 8] S5K-y-^C?>h(9JP«39«»<a:Sd:. 

jDPtoosfi*^. ^<zxs*. m%mmz&i)T\$$\mmji 

^ — if ? ^ y i ft ~> xVLWt Z> <t 3 lz ft 

[0039] z.<D£oum$\frt>, ^mwv—^j-v? 
(D^ytmmzm^n^n^mti^j£m^^mzur 

5e"rscii»cj;o, *>^(Z)5e^Lftv^^i/-ife 

[0 0 4 0] g«*i@2 l-©5EWJ$J;ntf,-±j*©B8««; 
^ > h <Z)*Hsji: LX¥»# U-if ^ «y ^9**® 



(10) 



fti2 0 0 1-16 8 44 5 



[0 0 4 1] 2 2 (DftWlZ&tUti* tt*a 1 7 & 

l^b 1 9<D«j£fci3^T, 

-if 7v 7»7'7 > h fe^UT*JRtt»* 

[0 0 4 2] ^7Y^>h^*#l/- WyZf 

tmUGa A s*#ft£bTVvS©T* ^MMt^-lfS 1 

■a- y v & > h tea: o j* s & h ^mb lt»'«* 
» © *«i si b fc t> © * r s c t ifi-e % > k it 

[0 0 4 3] IS*TM2 3 ©3^1;: gg^Jg 1 2(7) 
mmz&^T, ^S^l/— tf^^y^Ga A s 

U D»J*U lt©iw/h^4tt 

£Ga A s ©*»#P^if^y^(0«Tj-SW^bT* 

££¥J£#ft^3£ffi^ 

[0 0 4 4] WjJ£® 2 4 ©JiSBJIKcfcntt, W*^ 1 2 0 

fllriHcis^T, a 2 3 ©t»/£© h 
ftS i *tm££D*jfcbfc«£fctt. Jt<D«W/h 
ft, 2. 7£JLbT_&04. 4 J^T©«H©fi^^T^ 

ntC^^Tv K<7)TOftS i0)±3ft£4B& 

£ ^ S ft W U T Z> z t ifi T £ Z> <k o \ z fc s o 
[0 0 4 5 ]-M*^2 5©56WtcJ:ntf, IS#Jgl 2© 

bfc*-&fctt, ttcojlW/ h ft 4 EiTfcSK£t"-5 - t 



[0 0 4 6] 11*92 6CD»Wfccttl^ II*ai2 0D 
bftS i ^*J^t«te0^J*bfc»'&t-tt. Jt<0«W/h- 

[0 0 4 7] i«2 7 0a6«fc±ntf, gjt*«12<D 

> * G a A s l:<k 0 M I t«^C It tb^MW 
/hft3. 7«T£!S:£T£C ££cktK 4:5£&WK"© 

[0 0 4 8] »*«2.8©«Efc<fctttf» 

T\ ($lxJi\ ■&mthj1£r?\*1fo2 8 ot) TfE 

[0 0 4 9] a*«2 9©»Wl:j:ftll **#U-1f 
^^y^, X h 7 ^7***1 0 0 ^m£l±fc«5tLfcfe 
(DchbTV>3tfm ^m^CD^K^^fT^^^Clt 

h±m bfc*fl=£#t;fc?\fc o d iW>^l 

£ffiffiffi £ ?S ■* 5 ^ £ 3 ^ te* y O <Dm± ft 3* < t& - 

[0 0 5 0] 11*113 0<D5£WlZ&Mt. ¥m#u-*? 

^e>§is^»$t^a?i^&ffijffi{vKT^t#©ffs 

[0 0 5 1 ] IS*JI3 ¥*#:U-1f 

[0 0 5 2] W*JS3 2©«9ifcck*ltf, ^7*V^>h 

T , ¥ W# V — tf ? 7 y © JP ^ ^ ft- H *5 <t IXhu SB* If v 
hOJf £i-fc£H s(0<h©'&stCQJ¥?^?ih ( h =?H 

+ Hs) ft, ^I±CKLfc<!:?{:Mil:^i« 
» S * *«, ^(DJ?$ ^J*ft h ft «ffc $ iifc t * 
5IS«^^ bEIU>^! icfcf a t * » S IMaiE*** 
* 6 3IB«*tC1" S t *<Dff $Tfi££t±fcRffi bT^ 



(11) 
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#[p]£^ft < "TS C t**T^ « J: 5 K3^S. 
[0 0 5 3] »*S3 3©»Wt?J:n«, ¥«#U—* !f 

m & iZ i5 U T * 1/ — *f ?■ 7 TWSKfcfll «TS # & a 

[0 0 5 4]-fflf**3 4©fgWtC<fetlH, *»#W-lf 
^ r/*«t tfity v ^ > h £*Jffit^*m * H 1 H - 

[ 0 0 5 5] ;i©S£C*VrC* 1f^V^>h$: 

**?rtetaco, ^wrntf, vry^omz 

» *ff^ 3 fc 3i«T* * c t & £ o 

[0 0 5 6] »*3S3-5(0»W^±ritf* *3S#U'--if 
?yZ?<D7> h7^7l$: 1 0 0/imH±l:KSLTt^ 

5tCft£ 0 

[ 0 0 5 7 ] 6 0)5EI8CJ:tl«, »*S10>«" 

l$L<nb<DT\ tf^y^G a A s &tmtC± 

D»/SU *S$«*#»lC±0»l*U Jt(7)MW/H 
£2.2 W±TS.o 3 . 5"RTlC«^-bTmrBE*fl=S:#|- 

fc-r <t 5 u (D t « s ****** e> a s feisa* b s w a 

£»»*ffil«<!: Lft^b. tOjRBS««»©at^K:fiH 



[0 0 5 8] £0)*^ HU^bfcil*Ji9c7)^0^CD^ffi 

[0 0 5 9} »*^3 7©^0J^J:n«> Sfc*:«6J&:H 
Tl^(DT, ft ffl t S G a A s l/^f^y !/t 

[00 60] »*«3 8®»wcpj:pfc, m$-m 
i(D^m\zm^x, m^ms 6 5 ■&<?>¥»# u 

-1)^7 7^ I n PStt8Cct0^Lfc«^K:tt, Jt 
[0 0 6 1 ] »#«3 9©58WtJ:iatf. fit^Hi 2ft 

[0 0 6 2] ft ;fc, £<B«rictt, 1«*^2 l(D5gP^(7)ffi 
iZ 43 ^ T, ^ff £ tt**f » IC ft ^. TiHS** ^ \z L fzffi 

[0 0 6 3] B*Jg4 0(D3EWf5«t*l^ 2© 
5E 98 *5 O T , ^Sftl^-lf^y^GaAs^ttfifc 

hSr, 2." 2JW±T\a^3. 5EHTKKA6LTBftlE*fl= 
SrSSfefct^JCffijBatbTtiSCOT,- m ^ *t W ^ b ft -6 ■& 



(12) ¥fffl 20 0 1 - 1 6 8 4 4 5 



[0 0 6 4] ^ ±mmi&££frLtitf6, ityv 
£ > h i^mW ]s~tt y?tBC.GaAs t L 

[0 0 6 5] rt*^4 1 ©^5?B(Ccfc'ntt, 2 CO 

u T&jKeaiswe^pjsrii^st*^. it oitw/ 

(DX\ I nP U-1f^y^**^^ 
[0 0 6 7] W5fcJM4 3 ©56BJt J;ntf, bh#JB 1 2 0 

[0 0 6 8] Wi*Jp!4 4 iWl- M>J<JW 1 2 © 



[0 0 6 9].M$9'4 5©^BJ(cintf. 

c $> z> ^\t.^mip zmmzm-f z> t %<dwz ^©e ± 

[0070] m>£m4 Q<o%w\z&ruf, m%M4 5© 
x^zm?iiz&\,*Tmm&u-^y^iimytmmT% 

ffl b tz 0 , TO Z. t f£ < * > ? ©fg £ ZfflM-r 5 
ffif&%%Z>ZL£:&-Z'2Z>£o\Ztj.Z>. 

[0071] m$.M4 7 <D5tw\z&n\£. mmm*.*) 
i ^-y-y V 9 > h ©jp $ ^-fe H s © t ©-& it «)i $ -* & 

h (h=H + Hs) ^±t3B]^Ufc<htfc»S?* 

^ffiis * $•? i t: te-f * t * ©s a ^ m& ± t 

> h © St © J¥ $ "t & h 75 SJP < tz 5 * [6] T > 567teS« 

'©i^-« «r<C«e*6**JS«lf*»6 5ISlc**V>fi5l!l 
^ 6 ffii^tr 1 % (DM a ^?£©{I<t 0 fc* ^ < 7i -5 

^^©^t^|S)S:f£;^*^«£<^-2>^|P]fc:fcoTI/K ^ 
5 \Zts,Z> a 

[0072] t,mm4 &(Dmmz£.ri[$, mmm4 70 

III V m %¥m&T'Wl& L T 1^-5 ©T% ,#J^^*» 

>^<D5S^*Wli|iiT**»J«S:#S C t^*T#§ J; o \Zft 
•So 

[0 0 7 3] Sf^Jg4p©ill!WC<tiltf. m->m4 8© 



*Hi; III-V»|***#Tjpj«bTVJ-&©T, 
[0 0 7 4] *fc v <L<£*i^C&^T, if7^7>h£r 

[0075] w^xus oommzxmt, m^ms 6& 
2 8 0*0 x^^T^^t^xe, Lfr&mm&mcD 

[0 0 7 6 ] lMtrg5 l(D»BBlC,ktltt, IS* IB 3 6ft 
[0 0 7 7 ] 

0^ 1 ©|«6flgJKt;:ov>XB 1 t^bM7 *#BBL&3&* 
SittWTS. Bill /W^-v (HS*1*) rtfcEB 

ffl^T^^iL^D^^^cO^Ml CO J; Id, G a A s £ 

if? y 7° 3 LT»^t a z "4 fc j; o as? an 

5^ffll^ntl^o V - if? 7 3 (0 ±SBffl 

-So 

[ 0 0 7 8 ] *i#l/-ff77 3H mtfGaAs" 
*fi.feffittJHS:^/iy36?#a<DBS:MBE (Molecular Be 
am Epitaxy) ■j£&£^liMOC VD (Metal Organic C 
VD) ffi>i^£ffl^T«JBfLT«rftLfc«fiBI53 a iZ, 



&m 2001-168445 

±imm 3 b , t««« 3 c sr'-tn-fn^r 5 

Jc. T§fm« 3 c «d O ffi « A/ ^ Jg 5 
[0 0 7 9] ±gP€S 3 b ttSfiBK 3 at, **«T4 

o o MmssoxioDx s vz^y^v 

izmmmmztx&t. zb^j&ou&TtftMmiP 
^bxi^-ifaj^sftact^x^^fe^Tfes. 

[0 0 8 0] t^7!»h2ll GaAs||2al:J: 

«ffi2 c«C'tt^ffi^^^S5*J«IRUXV^-. if 
7^0>h2H *W^l/-if?^^3t-&ffil<?:CDW 

£ fiz>>&mifi$> % tztb. z. z l/-if ? 7.^ 3 

[0 0 8 1] 3t, ±J60«fiE^^ViT, ^Stt^-if 

?^^3i5ct^7^^>h 2 (D^n^no^mz-D^ 

SW^7 0 0 /zm(Dfe©S:f ffl IT^S. if ^ 

^>h2tl fS>fi£Hs*?Wiai4 0/ini^ 
aWs*n5 0wm©t)©*pl'T^5, 

[0 0 8 2] ^(c, ±Jf©J:3lcK$b&**#U''-if 

BJT^o 04H ¥*ftl/-if?^^3COf|i§Tj-^W^7 

2(7)jps^r±H s cofnw.TfiSh (=h + h s ) 

1f? ! y^ , 3 tHD*r»"Cf**G a A s 
M^nx^D, J:oL *«#:p-if?^y3 tif^ 
v^>h2t<Z)dtKO*a^iShH !f?y 
^ 3 co * co j? $ t]- g h <h X ^> d t h T * a o 
[0 0 8 3] . £©BjB*&tofrfiJ:-3fc, S^^t^h^iP 

i*5A*S^Xt^<D*^- 2 6 0 // miS^Xif dJctS 0, - 

450, ^C»3t«*43>«E|(|Jt?**SWattiBTtt, * 
ag^U-if?^^ 3 tt^C0TiniffllC4D^X?l?SfS^^'S 

l«tt«t4oT^S. ^-X\ 383t«*4**iS*t± 



(14) 
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h = 2 6 0 /im 

[0 0 8 4] <hc:5T, SifiTSct'Sfc, 
»ttSfc«fc*i* *»#U"-lf? 1 y^3_tf)*BT|"jSW*7 

is a a* 6 omp aKTcaai-st-rst, mnnrnm 

h ^ 19 0/im 

[0 0 8 5] 2$Kf, «jtfi6pt&t*€#ltbT-7'- 
y>S:t-9T3 OMP a fg£«Tifc5*#TK£t ! a 
£fcfc:J;?K 4 0 7>^7£T#*tc4 1 >y T 

3 6 0 Mm g h ^ 2 10 /zm 
[0 0 8 6] agjK**6 OMP aETF£T6 

fcftfctt, ±IB5S; (3) £jftfci*1i&tf><0T»*jM* fit 

*fc(ETaffSTffth = 2 6 0 MmKMbT, ^(DfiS: 
f^tlTi 6 0 MmSftCQlBHrt (h = 2 6 0 ±60 

Mm) fcA$±ofc««1"*££*W$b^" 2 
SSlS**3 OMP aJ^T^{£MT£:t*T\ ^B«* 
©|«0****fl:'rs*S^a|h = 2 6 0 Mm^itt, ^ 
LT± 4 0 iimiSCDRffirt (h-2 6 0 

±4 o Mm) l:A$i5l:8SfSi:tiJtfSLK 
[0 0 8 7] ftfc, 8S**£+$Hcfi«-r&£«>fc: 



~ 2 



a; 

■6ft ±"l 0 Mm@ffifc£tf)T% ^7/v7> b 2 SrKtt £ 

W/h = 2. 7 
W/h ^ 4. 0 
2. 0 ^ W/h ^ 3. 2 
[0 0 9 0] Ut$* jt (la) ftl* L j£ (3a) & h (C 

h - W/2. 7 
. *h £ W/4. 0 

W/2. 0 ^ h ^ W/3 

[0 0 9 1 ] sfcfc, ±a©J;?l:LT¥Sflsl/-^7 
^°3feJ:^^^> h 2(7)^r£^gS^Lfc^7 r ^lc^ 
v > T , 5S b £ <k 0 «B"b IS* <h * K SftBjj-r 
£ 0 1 t1*-^^> h 2-*^bT*»ftU-if^y 

Bl^f 3 5 O'CgaiTWLT 

[0 0 9 2 ] nt, tt£«fc*iB*^»WStt*fc* 

<fca. cat*, -v>df**«^*^t, ae>SB»-ra' 



... d) 

n^lio *fflJtT^S&*^fi*^^«4 0 7 

>^7cp*£fcH:396Sj&rt**6 OMP aSTFtftS^tt 

- (2) 

210 ym^b 3 6 0 uvnomm^x^^oizm^irn 

- (3) 

Wtric<3D*'&fcttJP$>l'^hH2 6 0 Mm*t't£lT± 
2 0MmCD®BBi*} (h = 2 6 0±20/im) CASi? 

»»tftVi«J*ft : *«'&ICtt± 1 0 /im(7)lirt (h = 

2 6 o ± i o Mm) KmfeTntfffmmmttez* 

[0 0 8 8] ±feLfc5£ (i) &^bit (3) £ 

j*rr**#** ¥«#p-if^!y^3<o(BTf 1 teW3waa 

CD av^s (3) tt-fh-^n^oa da),s 
(2a) , a (3a) <d& 5 icig-r d t**T^S. 

[0 0 8 9 ] tto^, fta^ftfrTtt^ (l a) CO J; 

6 0MPaWTBS (2 a) CD<=fc-5K:& 
3 0MPa^)MTlH (3 a) <2> ± 3 \Z * & „ 

- (la) 
-(2 a) 

- (3 a) 

••• (1 b) 

- (2 b) 

- (3 b) 

[0093] z.<D£omm&fo*ttz>t* 
m^<K-D^yifmm^^ u n ifi&^zt, ** t> & 

CKDlEl^b, l/^-lf f y ytl/TGaAs^In 

^ >&^^jt*^o n 7 ^m,<Dh(D\t\y^ffi 

[0 0 9 4 ] 5PJ : j#b«, ±SE0)^x^CatiT 

-ya>{;J:D*«)fco 0 6li^(O^S^^Tt)(OT% ... 



*ff-y^3£§k (Fe) (DMlCy'J^/ (Si)© 

[0 0 9 5] ^fr^tf^y'/SOB^Wtt? 0 0 

<0frtftWa»i7 5 OmitiT. J¥£^&Hste (a) 4 
0//m©l^ (b) 8OMm0«^ (c) 12 0m 

[0 0 9 6] £ BlC^-Ti^t (a) CDit^V " 

> h 6 Of StSH s *«4 0 MmCDi^fctt, #Sfft 

(c)- (DU-yv^>h 6CDHS^ttH s*U 

dtlC^^o ^ CD S/ ^ 3. 1/- >- 3 >T ffl V> Jfc#® 

tf> ffi ^ - © MMM m\Z is -5 3S3fc M « 

[0 0 9 7 ] flT, (b) <D^"f^^> H 6C7)J¥2^t 

[0 0 9 8] *«{*:U--!f^^7 e c0567 , c^a^§: 
Ttt, G a A s (^^iftlz-f f ^7°3 ^Itl^i 

6**5 0 0 jLtm<OfcQS:ffl^TV^o 

[0099] e<o«£, ms\z7rstxo\z, 9 

0MP a<D&%J>isijtf$>Z>t, «a.«^2 0 7>^7S 
4 O7>^7gST*>0rt*5E£TS. bfert* 
<fc^*&K:tt, JSBJ£tt>£9 0MP aETFift^J^ 
[0 10 0] *ffl±t*^TIitf6o**:f*# 

fliT^yy^ioT, 6 0 MP- a8flEflD399J6* t 
S:Sct5fc1''5st*W*L^o I^fflUcbT, 4 07/ 
^7SS*T+>^<D5E4bftl» ! bO < !: LfcliJe^tC ; 

H = 2 6'0/im 

M ^ 19 0/i m 

3 6 0 i t m ^ H ■ £ 2 10 /i 
[01 06] mmz, ( 1 a ) - ( 3 a ) , (lb) 



#HB2 0 0 1 - 1 6 8 4 4 5 
\t, V-J?>ftttt"5t, aS*S*S:3 0MP agg 

[oioi] ccD*3ft*£K#©fc.kntt, tiit 

^LtGaA s <D¥mWV-*?Tv~fZ 
(=H + Hs) S:2 6 0Mml:SSbfc(7)t\ f63fcS« 

4tcR«f n^ii^Q\zLrc(Dx\ m%mjj\z&m 
T%2>&vKtev> &Mmmmzbmntc*><Dt~tz>z. 

[0 10 2] Sfc, ^#ftl/-if^^"7°3^it> r V^> 

y^3^mi^htcmizm^m^muKmwihrc^mT 

s *W»-rs C t TWiE©»§Tftt'h icHS 
[0 10 3] *(0i5tt3**S:»5ir:4:*ST€r 

B*^rtb&A^mffi<D^j£(cWBf»j«$n$. £©4; 

AT, **lfi»IBt*^Ttt, *##b— tty73& 
£ PS K: > ^ <D 7- v 7°<Dm£ H OD^T < it 

y v s > h 2 cdj5$ -tm t w&m com $ h ^ 

(1) ©*fr**fc*ttif3SbfcS»*S:»-5C:i:**T* 
&<DT\ ^XA<Z)J»S^ffiC!)WJBSrS^tl)PXbS^ 

0, Iz-ff 7 ^ 3 OiDIttOfRjifeinS. 

[0 10 4] {&2<D$mwm i8(t *fgBJ§(0m2 

o*ii^ji^^rt)CDT. ii ^^jg^tj^^Tk^xhr 

5c ^l co*ife^SgJc^^T¥^l/- 

If^y-f 3 tit^v»5> h 2 tdt^^G a A s 

[0 10 5] bfc**t>T\ JSl^SMfiJBttTSbfcS 
(1) - (3) (Cfe^T, ^rihtC^AT^^U-lf 
^-y7*3(DlS^ffiH^«A*r^^ tTSSiC (4) - 

(6) tctoraw^ftfr^RS-rs^t^-efr*. , 

... (4) 

••• (5) 
- (6) 

~ (3b) ICOUTfc&iC (4a) ~ (6a) . (4 



(16) 
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b) - (6 b) *s»6nft. 

W/H - 2. 7 

W/H $ 4. 0 

2. 0 ^ W/H $ 3. 2 

H = W/ 2 . 7 

H ^ W/4. 0 

W/2. 0 -fe H fe W/3 

[0 1 0 7] t<Ock5&»2<3!)*lfiJg!lK:<k'3T i b«l 

[0 1 0 8] (£3<9Htt^tt) @9&til@l 1 tt* 



T*3 (B9#H) o i©^?^7>h6H II 

10fc*TA5fc, S i StES86 a^±Hf|fi6 b*5ck 

tfTM«a 6 c **n*ett-«j«u Tmmm 6 c 

[0 10 9] £0gy6^ffi(£:fe^Tte;, S i 0^^7 ' 
> b 6 £&ffl-f £<£>T, Sl©*J6^fBKi3lr>Tig6£ 
#B8UTiaWU&«t'5fc. S i©»i«*GaAs 
«fc(3t>/h£<. l9t>WGaAsi0^l^ 

h == 2 0 0 u m 
2 6 0 /zm ^ h ^ 160 mhi 
2 2 0 yiii ^ h ^ 1 8 0 Jim 
[0 112] mUK* 5t (la) - (3a) / (lb) 
~ (3b) Ir^Tfc.&jt (7a)^(9a), (7 

" W/h = 3.5 

2.7 ^ W/h ^ 4.4. 
3. 2 ^ W/h ^ 3. 9 
h == W/3. 5 
W/2. 7 ^ h ^ W/4. 4 
W/3. 2 S h S W/3. 9 
[0 113] L/t/J^T, ^3©llifi*16k:*^Ttt, 
G a A s C7)^ftl/-if^^7°3 tlt»3*t^T** S 

[0 114] (%,4<Dmimm) mi 2&i*lbi s 



[0 110] II ltt, s 



(4a) 
(5a) 
(6 a) 
(4b) 
(5b) 
(6b) 

5i (Dmmj&mtmmzisTSt 

S i V7-?0>h6<D 
7 0 3^7 , c^4^gtt$JS* ; S:7 P n^ M&fcOtS 

7tfiH'«4 tt, U-^v^7> h 6 <7)J!$^-?£H s jWSIMHT? 
[0111] Z<D*)-7W> h 6<7)J?2^t&H s 

tmiz^xu, mmi£U-^^y7 3(DmZ^mHt 

h^imtt, tu^co^ (i) tmrnzLx^. 

(7) ©±5^35:5. mlM^sS (2) , (3) <h 

UtiHc, |11©»**6. 6'OMP a&T<Z)JS*0)£ 
tttiSC (8) ©«J:'3lcat)> 3 0MPaHT«^ 

(9) ©ctpira-s. 



(7) 
(8) 
(9) 



b) 



(9 b) 



- (7 a) 

- (8 a) 

- (9 a) 

- (7 b) . 
-•(8 b) 

(9 b) 

-tf^y!/3tft^T, I nP**}fifcir)»*?nT 
^§1t7'^^> K7i3j:W^#lx^if?^^8 
■fctM^^-igfflU&t^5T»S -(HI 2#!H) , 
[0 11 5] -tf^^^SH, il -.3 l:ST<t 

LfcSSfflS 8 a ±»*ft 8 b , T-SMMI 8 c 
S*ti^tl»"fiE"r-5t*«l, TSMM8 c«(Dffittt^ 

li8 bl(7)«ai:M^^o Hflifc, 



(17) 



&m2 0 0 1 - 1 6 8 4 4 5 



y5>h7te> 131 4\Z^tXv\Z, InPlS7aC 

ffiHrt*0J;ltfl 2 0 MmT\ «li^SW^7 0 0 um(Dh 
Hs/)Wl 6 0 fi mT, fg^&Ws #*7 5 0 jum(D 

[0ii6]ifflii:li, ^^fft— ttyzrs t 

h = 2 8 0 ii m 
h ^ 18 0 u m 
h ^ 2 2 0 urn 

[01 17] |Wj*Hlc. i(la)-(3a), (lb) 
- (3 b) tCO^Tfe^ (10 a) - (12 a) , 

W/h = 2. 5 
W/h $ 4. 0 
W/h i 3. 2 
h = W/2. 5 
h ^ W/4. 0 
h ^ W/3. 2 

[0118] (H 5 (Oiag^fi) lH 1 6 tt, #5EW<0g§ 

-lf^^-7°8 &1t;/v}> h 7 I nPSffl^fc 

H.= 2 8 0 /im 
H ^ 180/im 
H S 2 2 0 /tm 

[0 12 0] S (10a) - (12a) , (1 

0 b) - (12 b) KO^Tti&SC (13 a) - (15 

W/H = 2. 5 
W/H ^4. 0 
W/H ^ 3. 2 
H = W/2. 5 
H ^ W/4. 0 
H ^ W/3. 2 

[0 12 1] (!6(7)SliI) Ell 7:fccktf@l 8 

£ 3 tt* ^7'v^>h7l:(UTGaA 
s<Z)U-^V^>h2SfflVi/i:tc:5"e** (@17# 
RH) o if:/V>>h2tt, JP3^r£H sWmx.\i2 0 0 

[0122]@18lt ^4^^i£^ugi[s]«^LT!t 
^Lfc3g^&^Tfc<Z)T% IWllliCG a A s (D^r)/ 
I- 2 OSS^fiiH s * t D , ftPlIlK 1 n P ^MMfrV-tf 
J- v 7" 8 ©5E5fcffi« 9 **§ W 3 ft* & 7* P >y h L t> © 



call S7t««9^^SiS^lt J¥2^ffih 

JS^^Ti^o 21CP»S^6. S (1) - (3) T^Lfc 
piHBfc, B$i"i*h<7)fiig"&«tt, S (10) fciS 

6 0MP a£ATOj6*<D*fr*?J:tJC3 OMP a£tT<0 
>&A<B*#HU 'A^ (1 1) , (1 2) 

•-(10) 

(11) 

' - (1 2) 
(1 0 b) - (12 b)-*«#S>ns. 

- (1 0 a) 
•v (11a) 

- (12 a) 
•*• (10 b) 
•••(lib) 
■•• (12 b) 

[0 119] Lfctfot, S4©ttiiTSlfcS 
(10) - (12) tC^T/^ffihtCtt^T^ffcl/ 
"-If v y° 8 coff S Tftt'H £fW3 - t 3 ( 1 
3) - (15) iCiOHtttCD^frftttg'-rsct^T* 

- (1 3) 
••• ( 1 4) 

- (15) 
a). (13b) - (15b) 

•••(13 a) 
•••(14 a) 

- (15a) 
••■ (13 b) 

(14b) 
•••(15 b) 

£ ^ m h # m Vi«T'ffi**AT»0, » a ^ & h * w t > 

2 0 0 tfmTJ^iWW^. 
[0 12 3] huM<L-I^${CLT, ^V)>h2 0ff$ 

JPS-+ffiht^liT«a*:4t**»*t, mJ^(7)^ (1 
0) iPI^lzLTS (16) ©«t3K:&*. Sfc, nui* 

(i i) f (i 2) tmmz. mi 8^is»b, 

6 0MP'a£tT<3!)JJ?^*ttU*(17) 
.0, 30MPa^T^©Mlia; (18) ODidt 



(18) 



^^2001-168445 



h = 3 2 0 nm 

h 19 0/im 

h- S 2-60/zm 
[0 12 4] S (10) - (12a) , (10 
b) - (12b) £ot>T*K (16a) - (18 

W/h = 2. 2 

, W/h ^ 3.7 

W/h ^ 2. 7 

h - W/2. 2 

h S W/ 3 . . 7 

h ^ W/2. 7 

[0125] (?g 7 (D^mmm) m 1 9 *<trxg 2 0 

»«£»fc.SfciI3tt, 1t:/vOh7tCfU-T, S i 
COi)'-?-?'J>b6$:mnz-£ZZ7?$>Z> (019# 

riH<tit^v^> h 6 s cDSioDji^^rih 

h = 2 2 0 am 

3 4 0 Mm ^ h $ 16 0 Mm 

2 7 0 Mm ^ h $ 1 9 0 /xm. 
W/h = 3.2 

2 . 1 . S W/h ^ 4.4 

2. 6 ^ W/h ^ 3. 7 

h - W/3. 2 

W/2. 1 h ^ W/4. 4 

W/2. 6 ft h ^ W/3. 7 

[0127] (gs ? (Dmmw^m) m 2 1 #£zfm 22a 
tafc&t^a/ tt»*r»©#jsi ^at«b***w 

o*ffl>itiisi&t?:aT*$ (02 

1#P) o tfB*E«fctT, ¥W#V— if^^^3^ 
$^tffiH^ityv^> h 2(7)jp$^r±H s 0?pco®^^ 

ah^otiTfta^*ft***^t, 0 2 0 coifed 

h = 2 4 0 Mm 

3 2 0 Mm ^ h ^ 2 0 0 m m 
280 Mm ^ h ^ 210Mm 
W/h = 2. 9 

2. 2 ^ W/h ^ 3. 5 
2.5 ^ W/h < 3.3 
. h = W/ 2.9 ' 
W/2. 2 ^ h > W/3. 5 
W/2. 5 ^ h. 5 W/3. 3 
[0 12 9] ^<Dct3^8^Jfi^ji{Cctntf, 

i0tt»1ttt©atSH5ct*<T#5. fit, 

tfi5l: -f ft * i£ £ T £ - t ft lz € S L fc a 



a) , (1 6 b) 



(1.6) 
-(17) 
"•(18) 
(18 b) HfiftbtlZ 

- (16 a) 



.-(17a) 

- (18 a) 

- (16b) 

- (17 b) 

- ( 18 b) 

KOlvrSS&*#**£5i, 02 OcDifSH^b, * 
■tl-^n^S (19) -.(21), (19a) - (21 
a), (19b) - (21b) <DJ:?-K:fc*. 55 

3R JS *r T & 0, * $ ft h *W ^ #J T J±»^ T * $ . 
[0 12 6] 

- (19) 
■-■ (2 0) 

- (2 1) 

- (19 a) 
■••(2 0 a) 
••• (2 1a) 
-(19 b) 
•*• (2 0 b) 
-•(2 1b) 

^WetVfcA (22) ~ (2 4) , (2 2 a) - 
(24a), (22b) -(24b) ©ck5.te&5. & 

[0128] 

(2 2 ) 

- (2 3) . . :. 

- (2 4) 
•••(2 2 a) 
•» (2 3 a ) 

- (2 4 a) 

- (2 2 b) 

- (2 3 b) 
•"(2 4 b) 

[0 1 3 0] ffiKHttlZ, ¥##U~lf?^7*3 

£ It 7**7 £ > h 2 t * 1*1 C» K <D <D t b & A* b SWT 

9JLfc«»T*6^t;ft«PiBLT*5€r,. It 7'-? Oh 2 



(19) 



m$ 2 0 0 1 - 1 6 8 4 4 5 



[0131] ^cDJz^^SS^^tfbn^o "fft 

h2 0/P$^tri^co^ltcDjp$^ffih^ (l) e>£# 

H - 2 4 0 Mm 
3 2 0 iim. ^ H $ 20 0 M.m 
2 8 0 Mm ^ H $ 2 1 0 m m 
[0134] mmz, ft (23 a) -(24a). (2 
2b) - (24b) tCO^Tfc*^ (2 5 a) - (2 7 

W/H = 2.9 
2. 2 ^ W/H ^ 3. 5 
2. 5 ^ W/H S 3. 3 
H - W/2. 9 
W/2. 2 g H ^ W/3. 5 
W/2. 5 ^ H ^ W/3. 3 

[o 1 3 5] c<D^oum9(Dmmmm\z^,'DXh^8 
(ommmtmm<D^mm^m%^n^t^\z, 

[0 13 6] (mi -0<D*tt)gffi) HI 2 4£<ktfEl2 5 

(yU3» *ttflt*5S i <DD-7W> b 6 
fc££3T&£ (S2 4#R8) o .(OS i (D1j-yvr>> 

tC, S i afc±Sqf|«6 b6itfTHS6 c 

ffiH s **0J A « 8 0m mT\ (BTj-ffiW s^7 5 0 /i mco 

[0 13 7] iI<&^»*&fci3t>Tli, S i^7\^ 
> h 6 £ffifflT£(DX\ HI l;©*lfi»IBb*tvTH 6 6 
#BBl/TittWLfcJ:5fc, S i (^iilit^G a A s 

6 v U — tf ^ 7 7° 3 # V ^ >> m fc$ % m 

h == ' 2 0 0 Mm 

2 3 0 /mi ^ h ^ 17 0m m 



•tf^y y* 3 cosnxttc7)fp]_jit)g]ti'5o 

[0132] 9 o^mmm 023 n*sswo»9 

[0 13 3] LfctfoT, f6 8<D*ffi^ffiT^Lfc?£ 
(2 2) - (2 4) fccfc^T* tfj*hlCftAT¥jMlfl' 

-^^yy a 3(Dmz^&HZft\T%^t-cmz>3: (2 

5) - (2 7) fcJ;D|B|tt©*frfeR3e , r*J:tA«T# 
§0 

- (2 5) 
(2 6) 

- (2 7) 
a) , (2 5 b) - (2 7 b) 

••■ (2 5 a) 

- (2 6 a) 

- (2 7 a) 

- (2 5 b) 
(2 6 b) 

»• (2 7 b) 

[0 13 8] 0 2 5HU ^8<DHiE^«LIsltlltcLTIt 

7 f '3(05e7 , GM^4^W^^^*yo^ hLfc^OT* 
Z> 0 ^7 , cM^4{lg|g^^?:§tt^<^^ < ?: 
#(0S i *7'Y^> h 6£>JP£^-}£H sjM8 0 m mTfi 

[0 13 9] ^0it^^^>h6(7)JP$-mHsCDftii 

hOftfrTS-Tt- HUizt}0^ (2 2) tRtttLTst- 
(2 8) ©J:5tS:S. ml^CD^ (2 3) f (2 

4) t|e|«C 0 2 50*8***6* 6 0MPaHT^ 
JlO&miK (2 9) Oii^fcfcO, 3 0MPaKT(0 
fol3<D&ft\$l< (3 0) ©J;5£&£. 

■■• (2 8) 

- (2 9) 



(20) 

2 2 0 um ^ h ^ 1 8 0 urn 
[0 14 01 nmz, j'(22a) - (24a) , (2 

2b) - (2 4b) t-pV>Tt>#it (2 8 a) - (3 0 

W/h = 3.5 
3. 0 ^ W/h ^ 4.1 
3. 2 ^ W/h ^ 3. 9 
h = W/3. 5 
W/3. 0 ^ h > W/4. 1 
W/3. 2 ^ h ^ W/3. 9 

[0141] Lfdbt, mi o<Dmmmm\z^x 

l/-lffyy3 tB15ttftt*SS i 01^7V^>h 
6 *©JPS \T£h&±ifi©,fc5fcB 

«&0ti5ct5lcfc£o 
[0142] (ill CD*2&^sg) El 2 6 &£Z$m 2 7 

t^5it^7.«)> b 7 4oJ:^¥^ftl'"-tf^^7 0 8 £i3 
^^Ml:Mb^tu5Xfe^ (02 6#B o 
[0 14 3] ^#1/^7^8(1 fl8$Lfcfg4(7) 

&^^fc;ft*©^»#J■^:al■»J«tfcSS»8 a t v 

J:OTS8b, TfflWK8 c^fM'nMt§i:« 
fc> -FgBmffi8 cflK0ffifctt^«B^^fc*JB5S:^R 

h = 2 7 0 /im 

h ^ 2 0 0 u m 

3 5 0 /zm ^ h $ 2 2 0 m m 
[0 14 5] pttHfc, J(22a)-(24a), (2 

2 b) - (2 4 b) (:oUXt)^ (3 1 a) - (3 3 

W/h = 2. 6 
W/h =g 3. 5 
2. 0 ^ W/h g 3. 2 
h = W/2. 6 
h $ W/3. 5 
W/2. 0 ^ h ^ W/3. 2 
[0146] m I 2 (D^lfcJgffi) 0 2 8 tt, #5EW<& 

m 1 2 co*i£^Ng^^^t)(7)T% mi i onss«i6i:-a 

teS til 514, *^^>h7*»Wte^«riEtLfct 
^5Xf&^>o dOE^fctt* *1 l<0*«SJg«fc*^T 
tf^ y ^ 8 t*t7W> h 7 t^fc I n P 
&JEl>fcfctDT£^fc;i<h^b, cn&— £L 

H == 2 7 0 /i m 

MS 2 0 0 n m 



mm 2 00 1-168445 

- (3 0) 

a) , (28b) - (3 0b) ft*. 

- (2 8 a) 

- (2 9 a) 

- (3 0 a) 

- (2 8b) 

- (2 9b) 
••• (3 0 b) 

LT^£ ? mftMm9\Z, ±BtS8b«©t*»H» 
/&$tl£o £fc> imifc, ^7*V?>h7H 014C 
SLfcck5fc, inPM7alc±fflfi7b*«ttfT 
1117 cZ^n^nMf&L. Till 7 cfl!lfc»4&S 
£^4/ufci 5 tjiKlTli*, C0^#fc£^Ttt, 
¥«#Wlf^y:/8i4* JP$-tSHd^J^til 2 0/z 
mX, (Si"feW))<7 0 0 /im0t)OS:tfflUT^5. * 
fc,. 1j-yvC?>h7t4, IStSHsWAtfl 50/z 
mXr, ls^±Ws^7 5 0 Mm©fe0Mffl tXt^o 
[0 14 4] jtu^imifcLT, ¥M&U-*f^y78£ 
*r~?-?*jy V 7 tCDm&mZ^feh (=H + Hs) fct? 

,^T, #*#l<-1f^!y^8(OaE316««9*«S^-53Sa 
^^fcOl^Tffff Lfc^Stt02 7fc^1" ( t5fcte5o 
^CTi4> fE3t««9**SJt5SgjS*»4, JPSTl-Jih 

mijttiZo iCQSSSj^^ a (2 2) - (2 4) X^ 

tiLfe2 7 0 /imXS.^;t^§ o £fc, fui£tf) 
£5fc6 OMP aKT<P^:ft<0&#£cttf 3 0MP a 
T©^*tf>3H*tt, (3 2) , (3 3) GD<t5fcft 

'bo 

- (3 1) 

- (3 2) 
' - (3 3) 

a) , (3 1b) — (3 3 b) ^lbtl§. 

--•(3 1a) 
••- (3 2 a) 
(3 3a) 

- (3 1b) 

- (3 2b) 
••• (3 3 b) 

[0 14 7] LtibTv gil ico^SEJg^SLfc-S; 

(3 1) - (3 3) fc£^T, tffihlCfUX-Mftl/ 

4) - (3 6) fc.toratttoftfrtsje-ra^t*^* 

-So 

-(3 4) 
•■■ (3 5) 



(21) 



&ffl 2001-168445 



3 5 0 fim ^ H ^ 2 2 0 Mm 
tO 1 4 8] mm\Z, i Ola) - (33a) , (3 
lb) - (3 3 b) Cp^Tk^it (3 4 a) - (3 6 

W/H = 2. 6 
W/H ^ 3. 5 
2. 0 ^ W/H < 3. 2 
H = W/2. 6 
H ^ W/3. 5 
W/2. 0 g H ^ W/3. 2 
[0 1 4 9 3 (SI 3<Z>HJ6»«) B2 9i5J:lXp3 0 

a A s <D*3-7~?0> h 2 SfflV^fct (02 9 

o 1t^^>h2tt, J»3^J£Hsrt*0yAtf 1 5 
0mitiT> <StH£W s rt* 7 5 0 /imOfccpSfiffllt^ 

[0150] @30H 111 <0|S!fi»H£ia«fcU'T 

>h2©*STfftHsStt)-, $8£W- I nPfiftl/" 
^•y/8CD%7t^9^^^JS*^yD^ hL£*> 

h = 2 7 0 urn 

h ^ 200um 

h ^ 2 2 0 //m 
[0 15 2] mmz, S (31) - (33a) , (3 1 
b) - (3 3b) IZ-O^Tb, ^ (3 7 a) - (3 9 

W/h = 2. 6 

W/h ^3.5 

W/h ^ 3. 2 • 

h - W/2. 6 

h ^ W/3. 5 

h 2 W/ 3.2 
[0153] ($14 0 3 1 43 J;tfH 3 2 

It *5S^Sl4©*liiSStfe^ SSI l© 

S i <D1i-yv^>h6^fS^fe<t^^T*^ (B3 1# 

h = 2 2 0 u m ' 

2 8 0/im ^ h ^ 1 7 0/zm 

2 5 0 m m ^ h > 1 9 0 \l m 
W/h = 3. 2 

2. 5 % W/h ^ 4. 1 

2. 8 ^ W/h < 3.7 
h = W/3. 2 

W/2. 5 ^ h ^ W/4. 1 

W/2. 8 ^ h g W/ 3 . 7 

[0155] (\mm%wm *5Ewt -mmtmm 

'Mr^&o imfols— *f=?v?\t. G a A s , inPi: 



a) , (3 4 b) 



- (3 6) 

(3 6b) t>v&t>nz> 



••• (3 4a) 
••• (3 5 a) 

- (3 6 a) 
»■• (3 4 b) 
••• (35b) 

- (3 6b) 

2 ©ipa^tt 
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